period. On the other hand, Morton and Carey depend on asymptotic weight, which can be difficult to determine accurately, "maximum growth rate" also (1971) 
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The lack of correlation between age of endothermy and weight at age of endothermy as a percent of asymptotic or adult weight indicates that at a given age of endothermy, the stage of growth attained is highly variable. However, an overall trend ( fig. 2) for endothermy to occur at an earlier stage of growth in larger birds is evident. This probably is related to the attainment of low surface areavolume ratios (reducing heat loss) earlier in growth than for small birds and to the larger bulk of tissue which can contribute to thermogenesis. Ricklefs and Hainsworth (1968) also demonstrated that the age of endothermy does not occur at the same stage of growth in all species but did not consider the dependence of its variation on body size.
In order to test whether prediction of age of endothermy from growth rate K could be improved by taking other factors into account, each other variable in table 2 was added separately to a multiple correlation calculation with K and the age of endothermy. The only important result was that nestling period adds significantly (P < 0.01) to prediction of the age of endothermy even after variation due to K has been accounted for (the two factors together account for 81% of the variation in age of endothermy). Thus, for birds with the same growth rate but different nestling periods, those with longer nestling periods will reach the age of endothermy somewhat later.
Adult and asymptotic weight do not add significantly to the prediction of age of endothermy once K and nestling period have been considered. This indicates that the trend in figure 2 for larger birds to thermoregulate relatively earlier in growth is already taken into account by consideration of growth rate K, which also declines with larger body size.
DISCUSSION
Most of the diversity in age of endothermy is related to growth rate K, which in turn is closely related to body size (Ricklefs 1968; table 2). However, a significant amount of variation due to the length of the nestling period exists also, so that a change in the age of endothermy can occur independently of changes in body size. This probably occurs through differences in rates of feather growth, in nest insulation, or in other factors influencing rates of heat loss, rather than through changes in rates of metabolic development. Metabolic maturation probably is linked closely to overall body growth.
The age of endothermy discussed thus far might best be termed the "physiological" age The adaptive significance of the timing of homeothermy depends on when it occurs under natural conditions. Any parent which modifies the nest environment such that effective thermoregulation occurs earlier in nestling growth may benefit from being able to cease brooding sooner, thus freeing both parents at an earlier stage to provide food, or reducing the risk of the parent being taken by a predator. Of course, any advantage must be considered in terms of increased reproductive output in the long run which must override any disadvantages due to time, energy, or risk involved in making the modifications to the nest environment. Selection of thermoregulatory behavior in the young must be considered in the same way.
Unfortunately, essentially no data on the age of effective endothermy, its degree of variability, or the difference between it and the age of physiological endothermy exist for any species. The specific benefits of the occurrence of effective thermoregulation before the age of physiological homeothermy have not been discussed for any species and may differ among them depending on their particular ecological circumstances.
